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1 IN THE CT AIMS 

Please ame nd the claims as follows : 

1. (Currently Amended) A cathode sub-assembly for an ion source comprising: 
an indirectly heated cathode having an outer periphery and an interior area; and 
a support rod beingjixedly attached to the interior area of the indirectly heated cathode 
for supporting the cathode within an arc chamber of the ion source and avoiding gas introduce 
and high prcsouro near tho supports , the indireotly heated cathode configured to emit electrons 
within the arc chamber that collide with gas molecules within the arc chamber to produce ions 

i 

for implantation. 

2. (Original) The cathode sub-assembly as defied in claim 1 wherein the support rod isi 
attached to a surface of the cathode facing away from thib arc chamber. 

3. (Original) The cathode sub-assembly as defined in claim 2 wherein the cathode is in 
the shape of a disk. 

i 
i 

4. (Original) Hie cathode sub-assembly as defined in claim 3 wherein the support rod is 
fixedly attached at or near the center of the cathode, along an axis, of the cathode. 

5. (Original) The cathode sub-assembly as defined in claim 4 wherein the support rod is 
in the shape of a cylinder and the diameter of the cathode is larger than a diameter of the support 
rod. 

6. (Original) The cathode sub-assembly as defined in claim 5 wherein the diameter of the '■ 
cathode is at least four times larger than the diameter of the support rod. I ' ! 
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7. (Original) The cathode sub-assembly as defined in claim 5 further comprising a spring 
loaded clamp for holding the support rod. 

8. (Original) The cathode sub-assembly as defined in claim 1 wherein the support rod 
mechanically supports and conducts electrical energy to the cathode. 

9. (Currently Amended) A cathode [[sub-JJassembly for use in an indirectly heated 
caliiode ion source which includes an arc chamber housing that defines an arc chamber, 
comprising: 

a cathode sub-assembly[[,]] including a cathode and a support rod, the cathrvfe h aying 
outer periphery and an interior area, aad^-the_support rod bemgjixedly mounted to the interior 
area of the cathod e -s yhirfi avoids gas introduction and high proaouro near the aupport rod , and the 
cathode bejng. CO nfigured to mit electrons within the arc chamber that collide with gas molecules 
within the arc chamber to produce ions for implantation: and 

a filament le^confifiured to emitting electrons, the filament t ^t^^^ 
outside the arc chamber in close proximity to the support rod of the cathode sub-assemblyi-and 

ft °ftthodo insulator for oloctrioolly and thonnally jpolating f hn cathode from th o mu 

flhnmbor houoing, that is diopoqod around tho oathodo of tho cathode aub anoombl y. 

10. (Previously Presented) The cathode assembly as defined in claim 9 wherein the : 
filament is disposed around the support rod in close proximity to the cathode and isolated from a 
plasma in the arc chamber. 
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11. (Previously Presented) The cathode assembly as defined in claim 9 wherein the 
filament is disposed around the support rod in close proximity to the cathode and isolated from a 
plasma in the arc chamber, wherein the filament is fabricated of an electrically conductive 
material and includes an arc-shaped turn having an inside diameter greater than or equal to the 
diameter of the support rod. 

12. (Currently Amended) A cathode assembly for use in an indirectly heated cathode ion 
source which includes an arc chamber housing that defines an arc chamber, comprising: 

a cathode sub-assembly[[,]] including a cathode and a support rod the cathode h aving art 
outer periphery and an interior area, *«i-a-thej5upport rod fixedly mounted to the interior area of 
the cathode, the cathode configured to emit electrons within the arc chamber that collide with gas 
molecules within the arc chamber to produce ions for implantation : and 

a filament ^configured to emitfeg electrons, &afc-M -the filament hein r p n^itW^ 
outside the arc chamber in close proximity to the support rod of the cathode sub-assemblyj-aad 

a outbade insulator for obotrically and thermally ioolqting tho oathodo from tho arc - 

e hambor bowing, that io disposed around t h o ca t hode of tho oathod u b ub asoombly; 

wherein the filament is disposed around the support rod in close proximity to the cathode 
and isolated from a plasma in the arc chamber, wherein the filament is fabricated of an 
electrically conductive material and includes an arc-shaped turn having an inside diameter 
greater than or equal to the diameter of the support rod, and wherein a cross-sectional area of the 
filament varies along a length of the filament, and is smallest along the arc-shaped torn. 

13. (Canceled) 
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14. (Currently Amended) The cathode assembly as defined in claim[[ 13]] 27 wherein a 
vacuum gap is provided between the cathode insulator and the cathode to limit thermal' 
conduction. 

15. (Currently Amended) The cathode assembly of claim[[ 13]L22 wherein said cathode, 
insulator has a generally tubular shape with a sidewall and includes a flange, for shielding the 
sidewall of the cathode insulator from a plasma in the arc chamber. 

16. (Previously presented) The cathode assembly of claim 15 wherein said flange is. 
provided with a groove on a side of the flange facing away from the plasma, for increasing a path 
length between the cathode and the arc chamber housing. 

17. (Currently Amended) A method for supporting and indirectly heating a cathode of an 
ion source comprising: 

supporting the cathode having an outer periphery and an interior area by a rod fixedly 
attached to the interior area of the cathod e - which avoids gas introduction and high pressure near 
tho rod ; 

bombarding the cathode with electrons from a filament positioned outside an arc chamber 
of the ion source for heating of the cathode; and 

emitting electrons from the cathode for collision with gas molecules within the arc 
chamber to produce ions for implantation. 
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18. (Currently Amended) A cathode assembly for an ion source comprising: 
a cathode having an outer periphery and an interior area; 

a support rod fixedly attached to the interior area of the cathode which avoids ga$ 
Hrtroduotion and high - preoGuro near tho support rod ; and 

a oathodo inoulator for olootrioolly and thermally isolating the cathodo from an ard 

chambor housing; and 

an indirect heating device for indirectly heating the cathode, wherein the cathode is 
configured to emit elections within an arc chamber of the ion source that collide with gas 
molecules within the arc chamber to produce ions for implantation in response to the heating of 
the cathode. 

19. (Previously Presented) The cathode sub-assembly as defined in claim 1 wherein the 
support rod Is press fitted to the indirectly heated cathode. 1 

20. (Previously Presented) The cathode assembly as defined in claim 9 wherein the 
support rod is press fitted to the cathode, 

21. (Previously Presented) The oathode assembly as defined in claim 12 wherein the 
support rod is press fitted to the cathode, 

22. (Canceled) 

23. (Previously Presented) The method as defined in claim 17 wherein the step of 
supporting comprises press fitting the rod to the cathode. 

6 
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24. (Previously Presented) The cathode assembly as defined in claim IS wherein the 
support rod is press fitted to the cathode. 

25. (Currently AmendedM cathodo sob oooombly for an ion gouico comprising: 

0X1 indirectly hoatod oathodo having an outer poriphory and an interior proa, tho indircc 4 y 

hoatod oathodo configur e d to omit olnnfrnnn with™ r « ^ m ^ r of t h o l o n 30ur D0 ^ oo lljdo 
with gap moloouloo within tho are chamber to produoo ions for implantation; and 

a support rod pjopo fitted to tho interior qroa of tho indirectly h e ated oathodo for 

e xporting tho oathodo within tho are - chambor whioh avoids goo introduction and high proppure - 
near tho oupport rod The cathode suh-assemhiv as de fi ned In claim 1. further crrnip risinp a 
.filament configured to emit electrons , wherein the support comprises a first surface havin g an 
edge directly coupled to the indirectly heated ctthrtf j and wherein the filament is rtisp <wH 
around the first surface in close proximity to the cathnrift. 

26. (New) The cathode assembly as defined in: claim 9, further comprising a cathode 
insulator disposed around the cathode of the cathode sub-assembly, wherein the cathode 
insulator is configured to electrically and thermally isqlate the cathode from the arc chamber 
housing. 

27. (New) The cathode assembly as defined in claim 26, wherein said cathode insulator includes 
an opening having a diameter that is larger than or equal to the diameter of the cathode. 
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